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TREATABI LI TY STUDI ES AND TREATABI LI TY STUDI ES REPORTS
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Treatability st udi es are perfornmed as necessary and
appropriate for the waste materials and evaluation of treat-
ment  options. If any treatability studies are perforned,
the report should be conpleted and submtted, even if the
recommendation is not to use the process. Contracting for
treatability studies is difficult and inappropriate before
the contam nants and contam nated nedia are identified and
quanti fi ed. It is a good idea to include an option for
treatability studies in nost predesign scopes. Treatability
studi es are not always required.

See the EPA "Cuidance for Conducting Treatability Studies
Under CERCLA," EPA/ 540/ R-92/071a Cctober 1992 for general
gui del i nes.

The process engineer (either an environmental engineer with
process design experience or a chem cal engineer with design
experience), the geologist (if the treatability study
woul d be testing the withdrawal of ground water or soil
vapor), the geotechnical engineer (if the contam nated nedi a
is soil), and the chem st need to be involved in devel opnent
of the scope of any treatability study.
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1. | dentifying Sources for Results of Previous Treatability
Studies on Simlar Mterials
1.1 Literature Search/Expert Judgnent
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Reports and Docunents

Qui dance for Conducting Renedi al Investigations and Feasibility
St udi es

Superfund Treatability C earinghouse Abstracts

The Superfund Innovative Technology Eval uation Pr ogram
Technol ogy Profiles

Summary of Treatment Technol ogy Effectiveness for Contam nated
Soi |
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1.2 Electronic Data Bases
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Al ternative Treatnent Technol ogy Information Center (ATTIC)
Comput erized On-Line Information System (COLIS)

OSVER El ectronic Bulletin Board System (BBS)

RREL Treatability Data Base
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1.3 EPA Personnel Consultations through EPA RPM
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Robert S. Kerr Environnmental Research Laboratory G ound-Wter
Fate and Transport Techni cal Support Center at Ada, K

Ri sk Reducti on Engi neering Laboratory Engi neering Techni cal
Support Center Cincinnati, OH
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2. Treatability Study Workplan Qutline
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The treatability study workplan should be submtted and ap-
proved before initiation of the sanpling for treatability
studi es. Chem sts, geol ogi sts, geot echni cal engi neers,
i ndustrial hygienists, process design engineers, and regul a-
tory personnel should review the workplan for a treatability
st udy. This plan woul d be considered an attachnment to the
proj ect workplan and would not, to the extent practical, re-
iterate informati on presented in the project workplan.
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2.1 Background
2.1.1 Project Description
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This should be presented in the project workplan unless the
treatability study is scoped separately. Refer to the RI/FS
outline, section 2. 1.
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2.1.2 Renedial Technology Description and Process
Fl ow Di agr ans
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Consi der the consequences if the sequence of unit process 1is
rear r anged. Consi der the ultimte di sposal requirenents of
all phases and all side streans. Cross nedia transfer w thout
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neutralization of the toxicity is discouraged by the National
Cont i ngency Pl an.
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2.1.3 Previous Resul ts with Simlar | nfl uent
Materi al s
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Li st references and describe the limtations of simlarity.
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2.2 Treatability Test Objectives
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Refer to section 1 of the RI/FS outline for the appropriate
approach to determ ning objectives. Also refer to section
2.1 of the RI/FS for information on scoping Contractor in-
vol venent in devel opi ng objectives. See Enclosure 11, Alter-
nati ve Devel opnent and Sel ecti on.
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2.2.1 Renedy Screening - Qualitative
2.2.2 Renedy Selection - Quantitative
2.2.3 Establishing Data Quality (bjectives (DQs) -

Preci si on, Accur acy, Repr esent ati veness,
Compl et eness, and Conparability (PARCC)
Appr oach

Reporting Requirenments
Schedul e and Level of Effort
2.5.1 Schedul e

NI
arw
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The draft treatability study should be submtted for review
and comment before disassenbly of the equipnent. Bench
scal e tests should be perfornmed before the ROD is prepared.

Bench scale test: |aboratory validation of treatnent pro-
cesses. Tests are nornmally batch or equilibrium adaptations
of the steady state processes. Tests may be perfornmed on
actual or sinmulated waste material . Spi ki ng of act ua
waste or sinulation is frequently necessary to test for worst
condi ti ons.

Screening tests should be perforned early in the alternative

devel opnment process. There are sone new, quick and inexpen-
Si ve, met hods and facilities available for prelimnary
screening at EPA RREL in Cncinnati. |If these EPA facilities
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are considered, RREL may have an SOP that is adequate for the
scope. Ask for a copy and review it to see if it neets the
needs of the project.

O her batch tests should be perforned after the site has been
characterized, late in the Rl or early in the FS, for ap-
propri ate sanpl e sel ection.

Anal yses for interferences are easily perforned in the batch
node. Most divalent netal ions interfere wwth continuous
operation of oxidation processes and air stripping. Accu-
racy of plus or mnus 0.05 ppm is appropriate for the
preval ent cations and hardness.

Pilot tests are denobnstration tests that sinmulate a process

cl osely enough to determ ne design paraneters for full scale
uni t operations. A pilot test is normally conducted on ac-
tual waste material, although sonme spiking is used to deter-
mne capacity or to sinmulate worst anticipated field condi-
tions. Pilot tests often attenpt to simul ate worst
condi tions. Pilot studies may be perfornmed to determ ne

equi pnent capacity and range of operation paraneters (i.e.
concentration, tenperature, contact, residence, or detention
tine) required to obtain the perfornmance objectives.

R R I b Sk S b S b S bk S b bk S b S I bk b b S b bk I b S S i bk S b ik b b S b S R b S b b S b

2.5.2 Level of Effort
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Renmedy screening

St udy scal e: bench

Dat a generated: qualitative

Process type: batch

Waste stream vol une: snal

Nunber of replicates: single/duplicate
Time required: days

Cost range: $10, 000- $50, 000

Renedy sel ection

St udy scal e: bench-ful

Dat a generated: quantitative

Process type: batch or continuous

Waste stream volunme: nediumto | arge
Nunber of replicates: duplicate/triplicate
Time required: days/nonths

Cost range: $50, 000-$250, 000
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2.5.3 Budget
2.6 Experinental Design and Procedures
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Treatability studies should be designed to obtain the data
t hat IS needed to assess the effectiveness of a
specific process in renediation.
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2.6.1 Experinental Design
2.6.2 Detailed Qutline of the Procedures
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The treatability study workplan should i nclude step-by-step
det ai | of the procedures to be used in performng the
treatability study.

R R I b Sk S b S S b S bk S b I bk S b b I Rk b b S b S b b S R b Ak S bk b b S b S R b Sk b b S b

2.6.2.1 Methods

2.6.2.2 Procedures

2.6.2.3 Sanple Mterial Handling

2.6.2.4 Treated Material Handling

2.6.2.5 Process Residual s Handling
2.7 Equi prment and Materials

R R b Sk S b S S b S bk b b S bk S b b I Rk b b S b b b b S S A S b Sk S I bk b Sk I b S b S bk

Equi prent and instrunmentation to be used in the treatability
study shoul d be conpletely identified.)
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.1 Equi pnent
.2 On-line Monitors
2.7.3 O her Instrunentation.
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Field type instrunentation is satisfactory for nost pilot
scale work with full Ilaboratory data quality nmanagenent
i npl emented only on sel ected sanpl es before and after treat-
ment. The workplan should indicate the instrunentation to be
used.

Measure paraneters that affect field inplenentation; ultimte
di sposal ; nechanical stability of residual solids; effects of
freeze thaw cycl es; dust generation; water absorption or |oss
pH and pH changes; tenperature and tenperature changes; heat
| oss; heat gain
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2.8 Chemcal Data Acquisition Plan/Sanpling and Anal ysis
Pl an ( SAP)
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This does not replace the RI/FS sanpling requirenents, it
merely cites special considerations for treatability
studies. This plan will essentially incorporate the el enents
of the EPA's Field Sanpling Plan, Quality Assurance Project
Pl an, and Data Managenent Pl an. Depending on the nature of
the field activities needed for the treatability study, a
Monitoring Wll installation and Drilling Plan may be re-
qui r ed.

The handling of gross sanples should be as simlar as
possible to the handling of the analytical sanples. See
Encl osure 13: Chem stry Techni cal Requirenents.

As an option, the sanple <collection section and the
sanpl e anal ysis and validation sections can be broken out as
separate tasks. Gven the |limted nature of the sanpling

in many studies and the inportant role chem cal analysis may
have in treatability studies, they are discussed under the
treatability study task.

The chem st should consult with the process engineer to
determ ne what analytical paraneters are to be nonitored
during the treatnment process. Analytical levels IIl, IIl, IV,
or V my apply to these studies. Data reporting format and
turnaround tinme may need to be specified in this section

dependi ng upon users needs.

Field sanples may not represent the predicted worst case.
Anal yze portions of the sanples before shipnment to t he

treatability study |aboratory. At a mnimum treatability
testing should be performed under worst case conditions and
under typical or average conditions. It may be necessary to

provi de suppl enental contam nants.

Vol une estimates on the anmobunt to be treated should be
provided or a cross reference to the appropriate part of the
treatability study plan be provided.

Field sanple waste streans for characterization and testing,

conduct treatability tests, anal yze sanmples of treated
mat eri al s and residual s
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The  SOWN should have the Contractor estimate the projected
volume of material to be treated to determ ne equi pnent
capacity.

For appropriate sanple selection, pilot tests shoul d be
per f or med after over al | Site characterization (QN QC
docunent ati on need not be conpl ete), concurrent

with alternative selection and ROD devel opnent, before
initiation of design.

Final Treatability Study Reports may be submitted concurrently
with the RI/FS or separately.

For Quality Assurance issues, coordinate wwth and refer to
the project workplan quality assurance section. Quality as-
surance needed for renmedy screening is the |least stringent;
for remedy selection, noderately stringent QA is appropriate.

For data analysis and data interpretation, see Enclosure 11
Al ternative Developnent and Selection for a discussion of
al ternatives
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2.9 Site Safety and Health Plan/ Health and Safety Pl an
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The site safety and health plan for the Rl characterization
activities may cover all of the types of activities required.
Append new procedures to the existing plan.

R R b Sk S b S S b S bk b b I bk S b S S I R Ik b b S b b b b S S S Rk bk b b S bk b b S b S b b S b Sk 4

2.10 Resi dual s Managenent and Conpliance wth the
Regul at ory Requirenents
2.10.1 Residuals Managenent
2.10.1.1 On Site
2.10.1.2 Of Site
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The regulatory specialist nust confirmthat off-site I|ab
facility to run treatability tests is permtted or plans to
operate under the RCRA treatability exclusions in 40 CFR
261.4 (e) and (f). If the treatability exclusion is to be
used, state regulations nust be considered and the CFR nust be
carefully read to mnimze adverse inpacts on the project. Sone
i npacts can be handl ed t hrough scopi ng.
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2. 11 Community Rel ati ons
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The comunity relations plan for the pilot study nust be in
concert with the project community relations plan. Renedy
screening: low profile/few activities

Renedy selection of f site: generally not controversial and
| ow profile/few activities

An onsite renmedy selection may be controversial and high
profile/significant activities

R R b Sk S b S b S bk S b S bk S b S S bk b b S b S b I b S b S bk b I R b Sk I b b b b S b Sk

2.12 Managenment and Staffing
2.13 Qutline for the Treatability Study Report

3. Treatability Study Report Format CQutline
3.1 Introduction
3.1.1 Site Description
3.1.2 Waste Stream Description
1.3 Treatnent Technol ogy Description
1.4 Previous Treatability Studies at the Site
Concl usi ons and Reconmendat i ons
2.1 Concl usions
2.2 Recommendati ons
e
3
3

3.
3.
3.2
3.
3.
3.3 Treatability Study Approach
3.3.1 Test (Objectives and Rational e
3.3.2 Experinental Design and Procedures

3.3.2.1 Design

3.3.2.2 Procedures

3.3.2.3 Discussion of any Variations fromthe

Wor k pl an.
3.3.3 Equi prent and Materials
3.3.4 sanpling and Anal ysi s
3.3.4.1 Anal yses or Ref er ence to t he
Appropri ate Report.
3.3.4.2 A/ QC Report or Reference to the Ap-
propri ate Report.

Dat a Managenent

Derivatives fromthe Wrk plan
Resul ts and Di scussion
Data Analysis and Interpretation
Qual ity Assurance/ Quality Contro
| dentification of additional testing needs
Cost/ Schedul es for Performng the Treatability
St udy
Key Contacts

ww
o Ul

3. 4.

W Wwww ww

ol S
U hwNR
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Al Superfund/N L. treatability reports are submtted to the
RREL Treatability Data Base Repository, organized by the EPA
O fice of Research and Devel opnent.

Attn: M. denn Schaul

REEL Treatability Data Base

U. S. EPA ORD Ri sk Reduction Engi neering Laboratory

26 West Martin Luther King Drive

G ncinnati, OH 45268

R R I b Sk S b S b S bk S b S bk S b b S I Rk b b S b S b b S bk S b S Sk bk b Sk b S bk

3.4.6 References

3.4.7 Standard Operating Procedures

3.4.8 Data Sunmaries

3.4.9 Al Side Notations from Laboratory Books

R R I b Sk S b S S b S bk S b S bk S b b Rk b b S b b b b S S R Rk b b S b S b S b b b b S

These notes may have significant val ue
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4. Appendices to the Treatability Study
4.1 Sanpl e Cal cul ati ons Show ng
4.1.1 Use of generated Data
4.1.2 ldentification of all Variables
4.1.2.1 Measured
4.1.2.1.1 Range of Experinentally De-
term ned Values for the Vari-

abl es.
4.1.2.1.2 Sensitivity to variation.
4.1.2.2 Calcul ated
4.1.2.3 Assuned
4.1.2.2 Unknown
4.2 Process Flow D agrans
4.2.1 Flow D agram

4.2.2 Material Bal ance Showi ng Average Val ues

Summary of the Data

Scal e-up Consi derati ons

4.4.1 Performance

4.4.2 C(Operation and M ntenance

4.5 ldentification of the Limts of the Process as
I ndi cated by the Results

e
»ow

5. Specific Process Recommendati ons
5.1 Air Stripping

R R I b Sk S b S S b S bk S b bk S b S S I Rk b b S b S b b S R Rk S bk b b S b S b S b b b b Y

Cener al wat er quality paraneters and t ower scal i ng
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paraneters, etc., should be eval uat ed.

pH

har dness

cations

al kalinity
Bench scale tests typically do not yield useful data for
design of full scale stripping systens. Mre useful data can

be obt ai ned from literature sear ches and packi ng
manuf acturers' technical data sheets.
Pilot scale tests are generally not necessary. Adequat e

data is avail abl e.
Desi gn shoul d maxi m ze effluent VOC concentration in the
exhaust gas to |l ower off gas treatnent cost.

R R I b Sk S b S b S bk S b bk S b b Rk b b S b S b b S b I R R b b S b b Sk S b S b b b Sk

5.2 Biological Treatnent

R R I b Sk S b S b b S bk S b I bk S b S b Rk b b S b S b b S b I R Rk b b S bk S b S b b b b Sk

Pil ot work should consider variations in the site.
Ensure that anal yses cover all required paraneters.
Moni tor VOC eni ssi ons.

" Cui de for Conducting Treatability St udi es under
CERCLA: Aerobi c Bi odegradati on Renedy Screeni ng"” published by
EPA REEL in Cincinnati is a good resource docunent. It is
not a stand alone set of instructions for all biological
treat ment studi es.

Consi der the effects of pre-treatnment, particularly on pH

R R b Sk S b S Sk S bk S b S bk S b S S I Rk b b S b S b b S b I R R R Ik b b S b b b S b b b b Sk

5.3 Carbon Adsorption
5.3.1 Vapor Phase

R R b Sk S b S b S b S b bk S b S S I Rk b b S b b b b S I R Rk b b S bk S b S b S b b S bk

| deal gas behavior is approximted, but data on renmoval s
to reach the lowlevels to neet anbient air standards IS
not generally available and is difficult to neasure under
dynam ¢ conditions. Vapors from vapor extraction sites are
normal |y saturated or super saturated. O f gas from
strippers is near saturation. If the humdity is not
reduced, the water vapor condenses in the adsorber and

consunmes carbon capacity.

R R I b Sk S b S b S bk S b bk S b S S I Rk b b S b b b I b S I Rk bk b b S b b b S b S b b S b S

5.3.2 Liquid Phase
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R R I b Sk S b S b S bk S b S bk S b b I Rk b b S b b b b S S S Rk bk b b S bk S b S b b b b b S

| sot her ns do not sinulate steady state condi ti ons.
Dynam c testing is required to evaluate the required tine of
contact to reach the requirement limt. It is difficult to

achi eve breakthrough in mni colums.

R R I b b S b S b S bk S b I bk S b S I Rk b b S b b b b S R R A S bk b b S b S b S b S b S

5.4 Dechlorination/Soil Washing
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Dechl orination affects the soil structure. Structura
stability characteristics of the treated material are
critical to final placenent.

R R I b Sk S b S b S bk S b b b S b b I Rk b b S b S b b R b A S bk b b S b S R b b b S b

5.5 Solidification/Stabilization

R R I b Sk S b S S b S bk S b I bk S b S I Rk b b S b b b b R R A S bk b b S b i b b S b S S b b

Solidification/stabilization treatability study scopes are
covered by a separate ETL.
Consi der at i ons:

Physi cal properties

Mat eri al s handling characteristics

Generic m x design.

Proprietary additives.

R R b Sk S b S S Sk S b S b bk S b S S bk b b S b bk I b S S b S bk b I b b Sk I b b b b S b Sk

5.6 Thermal Desorption/lncineration

R R b Sk S b S S b S bk b b I bk S b S S I R Ik b b S b b b b S S S Rk bk b b S bk b b S b S b b S b Sk 4

CEVES has a lowtenperature pilot wunit and wll perform
treatability studies. (btain a copy of the WES protocol
to get an understanding of how they will do the study
and what the report wll be Iike. The Contractor and
the design district process engineer both need to understand
what VES will do and if the information will be adequate
for design.
If there are any Contractor requested changes to the WES
protocol the district process engi neer should be involved in
t he changes.

" Cui de for Conducting Treatability St udi es under
CERCLA: Thermal Desorption Renedy Sel ection” is being
prepared by EPA contract.

Cbt ai n an adequate and representative sanpl e. The
Contractor should be responsible for sanple collection
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packaging and shipping to WES if WES does the study.

Characterize/ anal yze a sanple of the sanple prior to shipnent
Consi der paraneters that affect VOC renoval rates
Undi st ur bed noi sture content of sanple
BTU content of sanple
Tenperat ure
Air and/ or oxygen flow
Resi dence tine
Ti me and tenperature curves
Consi der probl ens
Slag formation
Partitioning of the netals: Keep track of where the
metal s are.
Materials handling: Soil characterization including |iquid
limt, plastic limt, etc.

If the feed material contains significant anmounts of heavy
metal s, produce enough ash for solidification/stabilization
tests while the incineration test is going. Provide adequate
material for the unit to achieve steady state before
measurenents are nmade to determ ne the operating paraneters.
Enough sanples to represent the entire site should be
processed.

R R I b Sk S b S b S bk S b bk S b S I bk b b S b bk I b S S i bk S b ik b b S b S R b S b b S b

5.7 Soil Vapor Extraction

R R b Sk S b S S b S bk b b I bk S b S S I R Ik b b S b b b b S S S Rk bk b b S bk b b S b S b b S b Sk 4

Addi tional criteria are under devel opnent.

R R I b Sk S b S S b S bk S b S bk S b S b I Rk b b S b S b b S R R A S bk b b S bk b b S b S S S Rk

5.8 Floating Product Recovery

R R b Sk S b S S b S bk S b S bk S b S S bk b b S b S b b S b S I Sk S b b Sk I b b b bk

Addi tional criteria are under devel opnent.

R R b Sk S b S S b S bk S b S bk S b S S bk b b S b S b b S b S I Sk S b b Sk I b b b bk

5.9 Catalyzed Oxidation

R R I b Sk S b b b S bk S b bk S b S S I bk b b S b S b b S R b A S bk b R R Sk I b S b b bk

Addi tional criteria are under devel opnent.

R R I b Sk S b S S b S bk S b bk S b S S R Ik b b S b b b I b S R R A S bk b b S b S S b S b b S b b S

5.10 Adsorption and | on Exchange
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R R I b Sk S b S b S bk S b S bk S b b I Rk b b S b b b b S S S Rk bk b b S bk S b S b b b b b S

Addi tional criteria are under devel opnent.

R R I b Sk S b S b S bk S b S bk S b b I Rk b b S b b b b S S S Rk bk b b S bk S b S b b b b b S

5.11 Emer gi ng Technol ogi es

R R I b Sk S b S b S bk S b S b b S b S b I Rk b b S b S b I b R R S bk b b S b S S b S b S b b Sk

Addi tional criteria are under devel opnent.

R R I b Sk S b S S b S bk S b S bk S b S b R Ik b b S b b b b S S I Rk bk b b S bk S b S b b b b S bk

5.12 Sol vent Extraction

R R I b Sk S b S S b S bk S b S bk S b b S R Ik bk S b S b b R b S bk b b S b S R R b S b b S b

"Q@ui dance for conducting Treatability Studies Under CERCLA:
Sol vent Extraction Renmedy Sel ection” is being prepared
under EPA contract.

R R I b Sk S b S S b S bk S b I bk S b b I Rk b b S b S b b S R b Ak S bk b b S b S R b Sk b b S b

5.13 O her Treatnment Processes

R R I b b S b S S b S bk S b S bk S b b I R Ik b b S b S b b S R R Ak S bk b b S bk b b S b b b S R Ak

Addi tional criteria are under devel opnent.

R R I b Sk S b S S b S bk S b bk S b b I Rk b b S b b b b S S I S bk b b S R Sk I b b b b
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